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signals mutually and a bus memory connection controller which generates 
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processor bus. memory bus, and system bus are connected to the three- 
forked line connection control means 103, which has a data bus switch 
for mutually transferring data on those data buses according to a data 
bus control signal. 
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1 

irSB'>x5"AA*x©-?-n-?n©'T-^'nx*JS^s 
S-:?*. SUi3yD-t.<;-«-A';^. iilB^t'j;U, WI2^ 

AXi'X-rA, 

A'x, tdiB^ttUAx, Wfs-^xxAA-xo^n-^n© 

tfrfiHT'-^' A*X ±® i& 7 <y 7 y 

g{re:7'n-fey-9-A-X, SliiB;^t'JAX. fi1jg3->X7^ 

Az-^xo^-n^^nt^ffSbrstteti. iH£i^i-®-o 

WE5^-jS'-'tXW««**A*Sn. SirSSx-^'/t 

xsm<i^fcji6i;T. ^^-o>±vi;h^WL(o±Vi;h 
1 ssewfffffijaaggffl A'x ->xxa. 

A*XS(:^tilHv'XxA;lX©-?-n-^?tl©HiIIH7 Hl^XA 
XJLti3lffl^nT#*:THU'Xffl^£S«L. «ai2>^t 
'J AXOgtflB7 l^l'XA'Xtejim-rS^-O-feV^ 

gt, saiB::/D-fe-^-y-AxRc;MS3>'XxA;'?x©-?-n 
A;f)^n, '>^<i:t>ffli3x-^'AX«fil^#, mW,^ 

[W*S4] ffifl2:/D-tr-;/-y-A'Xt'«'>*<tfe-':3© 

=^^Yi'aP«*'J->X'rA*J}gi^SnTVi.5C:t$4$«t 

[»*3a5] Wfa:;''n-ts/-9-AxicgilSsnfc«rlB/'n 
A. 

[il*:a6] gJt3:/nir-y9-A'x. ili2;<^ ij;tx. SIT 
fB->XrAAX©-?-n-?n*<7HW-X • x-^'^J'BlilA 



2) #BSJF4-2 2 7 5 5 7 

2 

iHv'XxAA'x©^-n-?n*t7 Hkx • "f—^^nmn 

. XT*5CiS<$«iTSs»:iiaiE«©«SMaSS 

tatiy'/U X 5^511 f8MailB©A*X ^'XT^A'Pfe 
oT, Jl>;5:<tfc— si©S::/D-fe-;/^!5i«iKi^ti&::/D 
10 -feyiJ-nxt. ®i;^'f>;<^UCgii5S$nfc;^*'jnx 
i>Sc<tfe-tP©KAffl:^?A*-fX*ig[iK3n&-> 

xxAAxt. R:/a-fev-y-/N*x. uep^^uax, se-> 
• XTAnx©-en-fn®3>ND-jw'?xst;7H^x 
;tX!*isiBt$n, Mfayn-fe-y-iJ-nx, wsb^^'ja' 

X, tiliB>'X7"A;N*X©-en-?n©x-^'AX±©5r- 
^'O/^Xt)0#^ffl©X-^'AX©JffllM'^*^^-r.5t 
MfBy'o-fes/lJ-AX, t(liH^*U>'tx, UIBvX 
rA/fXO^;^< t=&-'='lczi>'hD-;wm^, 7^1^ 
X€#S^4-r5SSBl!3>hn-7iv «fE7'D-fe.;/-y- 

20 A-Xs tii!a;<^uAx. wsB->X7^AA'x©-?-ti-en© 

T^-^/^Xftilfflie^icS-c^t, t(fSE::/D-tr5^it/U, 19 
|H;<^UA'X, ailfB->X7^A;\'X©-r5©|?|ge7=-3'/'\' 
x±©S(rlBy-:J'^&. 4&©— oofit®7'-^';'^x±}::e 
3i-rs&©©x-:$'X'f yg^^at Ji^^^cs c t 

i:-r.£«ffljiaaSBfflA'X->X7^A. . 
m^m: MBx-^'X-fy^^^SttWIByn-fey-y- 
A'X, SJE^^UA'X. mBB>'XxAAX©?-ni?n© 
WET-^'A-X±©t535x-5' S-en^n? 5^1" 5 7 
5tf y^^St, ltlH7'a-fey9-/N'x. fl9gE>t*U;tx, til 

. iHv'XxAA'xOT-tn^nicjcffSLTSij-e.n, iset 

h^Wtt. tiax-i'AxiWfflifl^*tA*sn, iflfBT* 
-^'Axftiji9fi^fcj$:i;T, ^^-©•fei^j' h^a©-fe 

#m i r a w*:^ 8 iB«©if iliaaisfsffl AX i'X x 

A, 

■y-/\*x2fct?;i6iBv'X-7^AA*x©-?-n-?n©tsia7 h i^x 
4» Ax±tcigta^5nTtfc7Kuxm^ss«u mib^ 
^unxcwETh'vxA'xizsiai-rs^rc-fei/i? h 

¥St> tSIB:/n-ir'yU-AX&iy:irEe'XxAAX©ii 
ian>hP-;WtX2S:Ott(rfS7 K>XA'X±{cllfflSn 
. Ttfc'>Sc< t'&a>hn-;v©^3!)tA*;^n, lOiaT 

■rsii^^i 8 iEia©ifaiai!SSffl/tx vxxA. 

XfBiJfflm#K»-:J$. S(nE:''n-ty-tJ-AXtBai2>^U 
5(> A*x®jgS!ii!ifP^ff-5J:i:*!!^mi:r*i»:^fl8|B«© 



-726- 



3 

[is*ai3] ya-fey-y-v Aai:^xA 
< t'fe-t)<DKAaj;'3xA'f ;^«iSiR!sn&->:^xAn 

::^-?Anx±©n> f P-Jl'g^Rr^T H VAfi-^fcS 
SflBa;<*U/'?;^, MEv'X7'AA*x©-::>©ttiSr-^' 

•t y-y-nx tfifiBE->xxA;N*x©-tti-?n©miEr H 1^ 
xffi^ssWL, BtiE;^^:'JAx©itrgarh'VXAxic 

1 4S«©1t^iJiaS@ffiA'X>'X-rA. 

•b y-y-AX tWSBi/'Xr A/'?X±©tffHB3 > h D-;VM 

^&c;wiS7 H ^x«^*iA*sn, wsx-^'/'^xfti 

ffiJttSggffinx^XTA. 

[M*ai73 ilflB7'D-fe>y9-A'XiCtt4^^<a:fc-o 
©^^ -^a.;-^ ^: U vXxAd^gaStlTtiS H t SiKrii 
3l5®©1t$gi[lll^fifflA*X->X?A. 

imitmis) Wf2^a-fe-;/-9-A'Xicg(^5nfcKiSS:^ 
n -fe it IC^ -V -> a ^ ij vX f- A*5 jSl^S nx V> .g) C 
tSI^SfrSiS:*^!! 3EIS©«?5«SSSfiffl/'?X-> 
XxA. 

[i«*ai9] S(rf2:3'D-fe.yy-;«5x, MiE;<t'J/''?x, 

SdlSS^Xr A;N'X©^-tli?n*<7 H UX • x-^'^iMSSl! 



(3) #|SJF4-2 2 7 5 5 7 

SBi;n-x->xt-a. 

n-t-y-tJ-AXtaSJ©, il>;^<i:fe-Ha©>'"o-fe-;;iJ-Ai 
S«S$nfcSlz:©:/n ir s'-y-AxA^^iS^nrti-g) c t 

xA. 

[^??©Pffl)5:l5JW] 
[0 0 0 1] 

aiSBirffiffl 3n5Ax->xxAirHf 

[0 0 02] 

[«e3S®a«] iw?8jaasew©A*x~>xxAttse3t5, 

14#, 1 2^ (1 9 8 9) . ®4 1 7H~4 
2 4H, (BYTE, Volime 14, Nniber 12 
(1 9 8 9). pp. 4 1 7~4 2 4) ©L. Brelt 
Glass, "INS I DEE ISA" fcjifi'^e*lTV^«»'^ 
X VXxA®* 5 fc. U /\*X t v'Xx AAX^^iS'fr 
tryD-fe>;/i)-/fXtS!iKSnTti-5*\ ^fWT'D-fe'ytJ- 
A'Xi:;<=ey/'?X*«fi'«rfc'>XT-AAXfC«jasnT(r» 

[0 0 031 

[3«l^*^»ftL-J;'5t-r5^] itr^ta. vXxAAX 
a:;>^*UAX*<ai!lifl<rr-5t'ifcii)55''f l^i' K><^U 
T^-feX (Direct MemoryAccess, £<TDMA) © 
ISKx :/n-fe?;i3-A'x*^3titaiff*tTjgys:i,ifcii{). :/n 

-fes/-9-/N*x©ffiffl«i^j>^i;<*s. a^tt, T'a 
•fes/-y-Axtxit'jAx*jaa»frr?), i':>t))?>s;^'f 

>-;<^ U Ti'-feXORRfCi/XxAnxdJfflfigiifPT^-fe 
5^? t>fci&> >'X?AA*X©ffiffl5SS^*J^<^j:Si:V»5iP5gi 

[0 0 0 4] ili*5, cn^©ti£*©AXi'XxA©||^ 

[0 0 0 5] :^mm<DBmt^n7.<o^mis\^^^^t 
•r5itffl5!ia^B©nxv'XxA£ti«-rsiitcfe 

[0 0 0 6] *^lS©m©iWttyD-fey-!3-AXt^^ 
U A X © jiSiSilf^ t v-Xx A^U ©»SS6f^ 4if ^tfr 
5 fc*«Itl?iA*xi'XxA«'tl#^-rs r i 
40 [0 0 0 7] *56?9©EJ4SBW«v'X'rAAXt;*t 
U /N'X©ai6i!i<^ t T'n-fe ';;D-/TX©3®a:«if^ Sl^stf:: 

[0 0 0 8] *SEq?©M?5;.5<f5©BWtt. v'XxA;'? 

X, ;^^'j/'?x. :/d-feyt}-nx©3a©/N-x*J^^c< 
tfc3*K±*Bi:»i^sn^®'&©, &A*x©ffiraa* 

Sg;*c tr 5 le^aSBffl A'X i'X 5^ A $ Sttt S r 
[0 0 091 

5<? *^Wt*t'»TS, yo-fey-tJ-AX, J<^U/1X. 
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(4) 

5 

[0 0 10] tUt>-^. *^flJtC:feV^TJ^. ^f3i<th 
[0 0 11] 2t:SEBJlC*iV^T«, 

[0 0 12] *5S^-ett. e:co}*ji^3>bD-;i.#®: 
[0 0 13] fi^3itctse:o5^-;$'y^;<xY-y5^>^^a 

[0 0 14] :$:^?9fC:fe^iTf^. Haconx^i•^ 

n-?^n-*T;i<v Haw\'xov^m*>;05ai?c*c^« so 
^\z^^^x^nmzw^ziy\^n-}],^w^Wim^. c 

[0 0 15] k}&\uit.i^%^<f>mmz.^^^x. ^u-^iv 

:/n-fe :y ■y'Ax±£7):/D-b:!y e» ;^ ^ u nx±(D^ie 

^ U '^J -fe X-r^ :/D-k U-pi >;< ^ U 7 
X^^^i'&te:. x-^'tt>^n-b^yt?'>^Ut^^UAXiD^f. 
:frLTS3l^n. S>X^Anx^S*L;^cl.itJs6. v^X 
xAnx}5ffl4tcSifPT5 2:t*^pJ1l8t?i^c v 4^ 
X7"Anx±<^)S)Kx;wx;&^ e/-=EU Ax±0ifBts 

^^r'J^J^^irXf^DMAC^:®^, X-^(3>^XxA 
AXt;»^^:'JAX<D^^M'Tte5l^n. yoi^^^^ifAX 
:/D^^;iJ-A'Xf^ttitT»j^-r'& 

[0 0 16] iinicct^i. zm<!>n7s(r>^m^'^^mi 

mz-^^b^^hi^^X^^. 
[0 0 17] 

^. 50 



i^?g¥4-2 2 7 5 5 7 
[0 0 18] Sr, *%||colS-(^§IB«l=&01'-0 6 

[0 0 19] 01. 02, ig3lt^>V>T, *iiL/T. 1 

0 It^NjS (NISIER) 0>^Pt7't^> 1 0 2}^=^^^:^ 
v'a^^UvXxA (cache) . 1 0 4 S^-f >;<^rij 

(niain memory) . 1 0 5 l^MP (M(i^Sc) oyT.'r 
AAXSMt'/WXTSjSo i^XxAAXj^jST^mX 
lOStLTfi. x^Xi? ■ 77^;V%n>hD-^. 

hd-^^^)t^5t)*4)^AfflA (I/O) T^AMX^^ 

-To 1 1 ia:/Dii-;i?-Ax. ii2S^^UAx, i 

1 S^iS/XT^AAXTS&^c ^LT. SltC*5tt^l 0 

^2 0 1. 3 0 ll3:/'<Xa^^3>'hD-^. 2 0 2. 3 

0 2\t:^^^yW^uyYxi-=7Xh^. 

[0 0 2 0] 0 2. 0 3lC^U;^c$£5fecOA*X>'XxAt:: 
fet^T, S2rtii^XxAAXl 1 3i:p;^UAXl 1 
2;&t^'^AXSl!S=i>hD-^2 0 ia:;>^^US&tt3> 
hD-^2 0 2lcioT. >^D-tr7-y->'^Xl 1 ll;:ja2 

\zmL^t\^m^t.n,r>x\^^^. -is. ssTi^yn-fe: 
i^itA'xi 1 1 t^^^ijAxi 1 ^ti^^hnTm^-^^y 

Sn-^3D 1 a:pt^tj^^3>(.D-^3 0 2lcj;t? 
Tv-Xt-AAX 1 1 3 lcailC»j^$n^«9^Si:/tCoT 

[0 0 2 1] 0 2 c^«J5KtC:feViT{i. v'XtAAX 1 1 
3CDSJ%xAMXl 0 5 tp^^Unxi 1 2±<0^-f> 

:/Dir^>i^-Ax 1 1 1 ^sar T^D-fe^ 

•y-l 0 1 t:^-V-/->al 0 2fS. Sf^Cr^H^ffiJSoyn-lr 

yltl 0 1 [W(^x-^'feS^(??:^Dir'y*AX 1 1 1 ^ 

03(7)ffl^{C:i5(riTJ^, T^U-feyit 1 0 1 t^-f > 
/tU 1 0 4i:<75WTx-^eii;eiSfTfcnS, 0f8B. 
nii-;*y-;>^'f g7i?-feXtC:fei.iT, ->X'rAnx 

1 1 3&sar^^:tt::*^feft> SSos^Xt^aax 
S^x/HX 1 0 5 KOf^-^'lEjg^covXf-AAX 1 
1 3©®5:SifP^p^D'kyiJ-/-r>/^U7^-lrxtll 

[0 0 2 2] z.^\zn\^. imfi(^'^-<r>^Wmh^ 
0lcOA'Xe^XxAT}J> "i/Diry-y-AX 1 11. 
UAXl 1 2Sr;i^XxAAXl 1 3©3acoAX7)^, 
H^^^j!^n>hD-^l 0 3fr<fcK). H^^^^IC^^ 

iry-9-AXl 1 l^iffi*U;^V^OT. yn-t:^;/lfA*X 1 

1 i©aiiiif^^DMAi!i^traP?ffc*fT-r^;it7:^«Tr 

X. 7'□^Iry1^/'f >;*^U7i^i:X©:!i&. 
XxAAXl 1 3^3!SSb;?S:Vi£^T, >^XxAAX 1 1 
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(5) 



#^^4-227 5 57 



izmnt^ztTbti^t^. ^intccto. DMA, zrx2± 
[0 0 2 3] Mi\z^vft:^%m(omi(Dmmm 
m(Dm^M&mzmmT^. 

4 0 0;^:yAW h/f}>. ;^-tUA'Xl 1 2om:kv'-'^ 

1 3<DS:^cx-;J'^;P-:/^y h£ 2 0 0 N/f}^ 

Uri^i:XOit^^&4 0%. >';^7^AA'X 1 1 3^c*^t 
$DMA(7)H:2p*7 A';5;}gM3>hn-^2 0 1 

:/P't:5/1^/'?X 1 1 1 (bv'XxAAXl 1 3;^?t 

[0 0 2 5] ^"T. a2(Otiy5(0/'^X'>XT'ATl3:. 
:^'rAnxi 1 3;C»tg:^;^;u-:/-y h0 2 O0;i;yAM 
V/li^X^^L^'^t't^h. ^O7 0%T&5»14 0 

2 0 ucj^sn^. AxgiBi3>hD-^2 0 
□ ii5^1?-/XX 1 1 1 ICOliT, 4 0 0 ^C;?;^*^ 

5 0 2 0 h/i&t.'^n7M%im^ 

-n^^lt^. 1 4 0p^:^fA'1' h/S>cr>DMAS:^^:^T^ 
®#r^. ^IcOiSm, vXxAA^Xl 1 3}i2 0 0;^^:^? 
A-f h/U^Tiaf^T^^;&^ :/DlZ5;tfAXl 1 I^ID 

MAs^(^)fc*v mnmz (400-140 = 260 

y^:^^>:^^UT^±X\t. 2 6 0 ^ 
4 0%T?*^j:o;4^;\W h/&\Z:f3:^o ^r>X. 
^ 'J ;N*X 112 'vOSi^Ji XX^-QJ--J-04i_^2_5j4 
pt:yAW ;><-t'JA'Xl 1 2 

?*JS'5Itgt/j:^o fii±**i:&.5)t, B32iO«e5feWtX 
v-XrAlCfe^t^sa^AXc^ffiffl^sptt, r/D-tr-ziJ- 
AXl 1 1**2 6 0/4 0 0 = 6 55^. ;t^»JAXll 
2;5^2 5 4/4 0 0 = 6 3. 5 '>X7^AAX 1 1 3 

200/200 = 1 0 0%^:^^, 
[0 0 2 6] ^JC. S3C0t£*£DA'XxX7^A^}i. ;/ 
DiriyitA'X 1 1 ii}^mi<i7sJV~:/y hcD4 0 Opt:yA 
'i' h/|}>T!fif^bJ:f» tl-^t. -^c^>4 0?^C331 6 0:^^ 

T^Dir^yitA'Xl 1 l<D{£ffla$ 
;>C^'jAXl 1 2( 
-/X5^AA*X 1131 

★$T, :^^m<DM:t^&^}y3:m^^^-i'^mM\z^^t>. 

07, EI8^ffiViT*^BJ«^^2, mScoSJSMTfe^ 
;^X vXx A ICO t.iTK?3f 



*;yA'f l>/$J>a);>^<>;>^^U7i7-trXS^*V^X}SiKa 
>hP-7 3 0 llcag^n^c AXSlKzi>hn-^3 
0 1^3;. xXtAAX 1 1 3lC'::)V^T. 2 0 0;^:^A-f 
V/'&Ob o?scoi 0 h/#^Tb*v\*x^ 

xttl 0 0 ;<:y;w h/©>b}6^*il3I$nr. ^<OiB;*::^ 
n-fe-/i^AX 1 1 lit, 1 0 O^^fA-i- h/g^75UO% 
^l^ct^. 2 5 0;<;9A-f h/|J>TL7i^SifpT^;5:Vi» ^ 
fcSlCDt^vXT^A/'^Xl 1 3a, ^SWtC (2 0 0- 

10 1 0 0) = 1 0 b/i}>Tmfrr'S» fie^r, 

T>yLh^mtl Q Q ^ISm h/^<07 0%T»^7 0 
^^fAW h/f^i-T^-S- ElOjieS. P^^:UAX112-\ 
(1 0 0.+ 7 0) =1 7 0;^;^fA'f h/IJ't^ 
t). ^^UAxi 1 2lt::o:>mi^\zM^'^m^$>^. 

±tt^^t. gSSC^^E^tOAXvX-rAtC^^t^Sffl 
CDAXCDftffl^^a. :7'nt:y1^AX 1 1 1 A^2 5 0/ 
4 0 0 = 6 2. 596. ^ t U AX 1 1 2 1 7 0/4 0 
0 = 4 2, 5%. xXxAAX 1 1 33jn 0 0/2 0 0 
= 5 0^i:^-5>o 

isc? [0 0 2 7] einic^jL. :^%m(Dmio)^mm-c$>^ 

01(?)AXv'XT-At:::feViTtt> :/D*fe';;-y-AXl 1 1 
T^M 0 0;^:^fAW>/IJ^TS!il^U<fc3tT^t> ^c^>4 
O^crJl 6 0;<;yA'1' h/^(D:<^ >:^^UT^^::^^ 

^T&t. H^KffijK=i>fD-^i osrcjg^ns. X. 

v'Xt'AA'X 1 1 37^12 0 0^;tfA'f h/IJ'-eKlfPL^t 
5i:T^>t> ^C^>7 0%<D1 4 O^^^fAW f(7)DMAS 

^7&t. ^n-f nHxs&}JSgn> h 1 0 3 \zm^n 

H^if5S[3j^ri>ND-^l 0 3;tyD-fe':;it;^^^> 
;<^:'J7J^-feXS«i:DMAS^^^^p1J:T. (16 0 
30 + 1 4 0) = 3 0 0^:^JU h/g^OS^^^^U AX 

1 1 2\zm^. ;?^^UAxi 1 2HCK)S*(e:^si:e.n 

^. «eoT. r^D-tty-y-AXl 1 113:4 0 0>:yA< h 
/IJ'T. i^XxAA^X 1 1 3 II 2 0 0 ;^C:^JA^^ h/?*T 

igCD^ 1 O^Sg0tl<;^AX>^XxA(C::fett 5=aOAXCD 
:/n^'y-thA*X*t4 00/400 = 100 
%. UAXl 1 2A«3 0 0/4 0 0 = 7 5%, ->X 
xAAXl 1 3*^2 0 0/2 0 0= 1 0 0%tfl^. 
[0 0 2 8] SK±(Df^^^mimz^Lti. siicw^e 
40 A^&i5t3> *^BJfcJ:SI21lcOA*XvXTAl?«, H 
aoAX(^«^J6Wg:^tc?5:^ :i ^:;^?^3ljS5n^o 
[0 0 2 9] 
[^1] 

0 1 IS 2 ^3 
100% 65% 6 2.5?6 
7 5 % 6 3. 5 % 4 2. 5 5^ 
100% 100% 50% 

[0 0 3 0] E37. E]8iC*5l.iT> 7 0 1X^X7 0 3« 
<iSfJcD^rVyv-aL;<^U vX-rA (Cache) 
5^ ^r^SSW^a^^n-fe^y-y-l-N. 8 0 l«(HSfJ©=^v:y 
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(6) 

9 

p-fe^y-s-T*^. 7 1 iilUi 1 2\t. ^^mm^m 

T'niryij-TOK 7 0 SiiraXBail^n^hD-^Z 

0 5 ^S)S^1-^:/n-kyi3-AX. 7 o 6l^:?'Di:yi^;\* 

;^7 1 1, 7 12, p^^iJv'N'X 1 1 2RD^>'XxAAX 

1 1 3^S®ir^tZ3XK»j^3>hD-^T*^. X, 
7 0 2. 7 0 4Rt;8 0 2(i. =a->S?:/n-fe7l?-7 0 1> 
7 OZmSZ 0 liCffl3'JJc}^iR!^nS=^^Y>;/va^^U 
v;^-fATft^„ vX-rA/^J^SIi^x/HX 1 0 

[0 0 3 1] 0 7 tt7T?1-2|cSg?gcD^2CD|5«^lCi5li 
T> 2*C!>::/D-ktyy-AX7 1 1, 7 12, 
1 1 2ar^>'X"xAnxl 1 3<^Ha4*C0A*;^d^ K 

X»S)gcn>hn-^ 7 0 5lc^:?T. izg^jR^cJgi^ 

^nxi^^. :/D-fe>;;1J-7 0 1^:0^7 0 3 IJfflSiJ(D^^ 
y ^ ^: U vXt^ A 7 0 2 R«c; 7 0 4 ^g^aT? ^ 

lS:;:;7 0 3}i. ft^SrCOiaSlJ^t^-Wv'rLj^ltU 7 O 2S 

to 0 3 2] ig7tc*3ViT. izg%iSffi^*rj>hD-^7 

:/a±>y^7 0 1, 7 0 Siac??®'!!^, DMAiiliffb 
Tffo&^3, ft;5i'i}*:/nt-:i/-S-7 0 11CJ;S;)<^>^ 
^'JTi'-fext. r^D-by-y*? 0 2 jci:^'>XT-AAX 

[0 0 3 3] ms\t. mi\z^Lyr^mi(om&mm. so 

ZfU'ty^/'^T.l 1 1. ^^'J/tXl 12arX>'XxA 
nxi 1 3 (DHStOy^X^^ HXSSSJlOT3>hP-^l 

■fey-y-SO lttf@3iJ<7)=^^^y>-a.;j^^Uv'XxA (each 

e) ^^t^r^^'^)\^Tm^m'fu±y'^-v$>^. ^(d 

U 8 0 2'\^;i:/D-t:-;■!:^/^X$^^^f ^CJ^^-kXT?^, 
Ir, 0 8©*%!3^)S3o?^JB{3|<o;Ui:^X7^A^tt, 

Kltra^^C, DMAtT'D-fc-y-y-AXI 1 ICD^aiLii ^ 
0;A-r>^^:'J75^irXtvXxAnxi 1 3(Diiif^£ 

[0 0 3 4] m>x±^bft^^m0^mmomm^ 
i^^%mmm4. las. se&igviT^^T^c mz 

01, !a7iC^L&^- ^HO^igfiftltDH^ESS^r] 

Tzmx^tMrn^yha-^Tosiz-o^^xhwimzm^ 50 



t^^^A - 2 2 7 5 5 7 

10 

[0 0 3 5] ST, 04ttH^K»i^P>bP-^l 0 

z(D2m(ommmz^^m^m^7^hx\^^^. 04 

fel^^-T, HSte^tt3>Kn— 7 1 0 3(Zl*, :/Pir';/ 
1f/\*Xl 1 1, ;><^'J>'N*X1 1 2. v'X-xAAXl 1 3 

X4 1 1. 4 14, 4 17, mn^T^A 12, 4 15. 
4 1 8, x-rS'/^X4 13,416,4 1 9t::<J;oTS 

mn^. :^%mm\z^^^x. ^^mm:iyvu-y 

1 0 3$i2i@C0ftffi|lISS, r/cCt^-fe^N-X • >Cq&tjgjSg3 
>hD— ^40 1. x-^'/^XX'f ^5^4 0 2JCj:-^T 
«^K^n^<. flu H^g&S^«S3>hP--^10 3ti, 

110 & ^ 3 m&.±^ommmzx o ta? ee-t^ e: 

[0 0 3 6] T-!?AXX'1'^;/^4 0 2fa, yP-fet^/it 
7^-:^/N*X4 1 3, ;<^07^-^'/tX4 1 6. S'X^A 
x-^AX4 1 9<7>3ffiC?5T-^^AX=£H^K«tC^ii^ 
•r^. ^UT. AX • /^U»^3>hP-5'4 0 l;{n 
eW:^$n^7'-^/tXfiJffll<t#4 2 OJltJEoT, 3ffi 
<Dr-^AX4 13, 4 16, 4 1 QCDStt, ^RtU 

'JSaa>NP-^4 0 :/P-fe-yi?-7 HUXAX 
4 11, ZfU^y^mmnTsAl 2. ->X7"A7HUX 
/^•X4 1 7> i/X*rAS!lWAX4 1 8*^»ili$ns. 
bT, >^n-feyl?-AX 1 1 1 ^v-Xr-AAX 1 1 3(DJK 
Si^feSSf^- X. ;^^»JTHl-XAX4 1 4, :^^^} 
SJPAX4 1 5, JSit5r-:$^/1X$!lSHi-^4 1 2 StH:^ 
UT, ^-f >;^^U 1 0 4S:i;7=-^^/1XX-f y?4 0 
2^£fJ1BIT^« X-^AXWffllft^4 1 2\Z'D\,^X\m 

[0 0 3 7] A*X • 'JS?tt3>hD— ^4 0 1(1, 

^fw^v^^T.! 1 id>t>:/P'feyit;^<>^^:Uri7 
i^XT^^Si^Sn?!!:®^, :/P*k:yy*nxi l li:;<^U 
A'X 112 sai(ii&f^$ii:T> S^Xr AAX 1 1 3 ^ifi 
3il!)f^3ii:^, SfC, 5/XxAAXl 1 Zti^^-DUKifi 
S^Snfc®^, v^XxAAXl 1 3t^tUAXl 1 
2$aiifi!ifP^-ti:T. :/P-fey-!^-AXl 1 1 ^ffiAISflF 
X. >^P-t^y1^nxi 1 l?5^e>vXTAAXl 
1 ^^ori^^Ts^m. ^SlittS^XxAAX 1 1 3*> 
5:/Pi2-/'y-A*Xl 1 l^C07i^-feXS*3&t*-Dfc:©& 

ti, yni^vii-Ax 1 1 1 1 vxxAAx 1 1 3 sail 
asf^si^^o X. Mic:/Piry-y-A'xi i i^^e>c7)g« 

iiv-XxAAXl 1 3;0^6c^®*:^^IS^r6ii'&, m 
f^:*:6>^|^^lr/^U7^7'fexS^7:it^:3fc§^^ 

ificti, ^iTni^^-SrOA-xtc^UT^^x-r vm^^n 

[0 0 3 8] 05[i, I214*(^x-^AXX-f •>^4 0 

T, 5 0 7, 5 0 8, 5 0 91*#^:/P-ir7-9-r-3^A 
X4 1 3s ;^^:U7=-:?'AX4 1 6, '>XxAx-:$^A 
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11 

X4 1 9[CSiSS1-^T-5'Ai±i*F^-1'A, 5 0 1. 5 

0 2, 5 0 SllT-^^^^y^HK (Latch). 5 0 4, 

5 0 5. b 0 6\ty'-^±Vi;^ (Selector) 

-^401 f}^aitf^^y^-^'/'^7.mmn^4 2 0 ^£^3 

-HbT, Xlhti/V:;y7^07. 5 0 8, 5 0 9(^a 
:^^:^^-:/;V^^ (Enable) 5 11, 5 12, 5 13 
t, y'-^±U^i^504. 5 0 5, 5 0 6cr)-fePi^h 

(Select) 5 14, 5 15, S 1 &^^^th, 
[0 0 3 9] x-^^:y^5 0 1, 5 0 2, 5 0 3 tCll 
^^:/D-fe5^"9-x--5^AX4 1 3, ptt'Jx-!5^>'^X4 

1 6, e^XxAx-^AX4 1 9f3>B(OXt!y^—^t^y 
y^-^n^, "^UC^i^B 0 4. 5 0 5, 5 0 6.1±&^:/ 
0±yD'y'-^r;^:^4 i 3, ;;t:ETj 4 1 6, 
5^X-7^Ax-^nX4 1 9'\(7)ffl:^5^-i?'^v 'ft&<^2a 

3a(Dx-i$^AxcD3-^ttitcoia?&^Bcox*x- 

^4 2 0 tCcfcoT, 3S<7>x-i$^A'X±TCOaS!l»fP. 

[0 0 4 0] 061^, 04ff'W?X ■ 

6t:fet/iT, 6 0 1. 6 0 2, 6 0 3, 6 0 4\tXatS 
H^-fA, 6 0 5, 6 0 6, 6 0 7, BOSt^^y^EI 
K (Latch) -rS^, X, 6 0 9, 6 1 015x3-5^0 
g5, 6 11, 6 1 2\tX>:2-^m^^ 6 1 3t3:^ilS 
»SrS^i^-ir>U-, 6 1 4Bxa-:$^|il|&rfc^, 
X, 6 1 Sliirl^i?^', 6 1 5frlpcctrj^ffl!f^4^ 
gS, 6 17{^5=-"3^AX$lIffiHi-t^^S»T*^o 

[0 0 4 1] :/Diryii'7h'i^xAX4 1 1. ':/u±y 

■y-M?BIAX4 1 2, >'X'ri:.7HU'XA-X4 1 7, i^X 
xAffilWA'X4 1 8 7i^i&COAA^^^^, #^Affl:^H^ 
-fAeOl, 6 0 2, 6 0 3, 6 0 4^:;^LT, yyf^ 
lHl»S6 0 5, 6 0 7. 6 0 6, 5 0 B\Zy y^-^n^, 
2a<D7Kl/XAX*^&A;^3Sn^ yy^m&e0 5. 

6 0 6^z^;y?^nfc7pkx(i, ^^y^z}-yj^&& 

09, 6 1 OJ::Tx=i-F^nSo 2 
tt<^ft!lffilAX4 1 2, 4 1 8A^6(D<i^A*Tfc^7y 
5"I5I¥S6 0 7, 6 0 8COx-^^i:^t>i^T, §>SrX>3 
-:5^lHlK6 1 1RC;6 1 2\ZXoX. ynirvlfA'Xl 
1 1 tvXx-t^AX 1 1 SO^^Sg^^f^t-tlcx^rF- 
K^n^. cniCfcO, AX • /^>J}^S^::3>hn-^ 
4 0 1 tt, ^Dirty-y-A'X 1 1 l^^I/^XxAAX 1 1 

[0 0 4 2] x>n-^^lp]Sa6 1 1, 6 12H<fc0x> 
n-H^nfc:/nir7'9-Axi 1 lRt;xX5^A7\*xi 
1 3<^«3HI#«, i%31iS^§gT*^->">>->-tJ-6 1 3 



(7) !^g8¥4-2 2 7 5 5 7 

12 

\ZXil^tl^. >'-^>D-6 1 3ti, 2a0AXl 1 
1, 1 1 3(^iRS8fi-^*^^, ^-^(^A^X^cCt^rt?:, Rr/ 
;<^UAX1 1 20mf^^nihhs n-Hfi^tUTai 

[0 04 3] v-ervij-e 1 3;i^e.ffl*$nfcn-HtS 
a«Tn-^^lHlK6 14fciOxn-H$n. XiHtjV 
^<A6 0 1, 6 0 2, 6 0 3, 6 0 40thti^ ^-"if 
;um^6 1 8, 6 1 9, 6 2 0, 6 2 1. "t-Utr^BK 
10 6 1 5C0ill/i? bft-^6 2 2, ;<^»JMffl]ii^4«g56 
1 6> x-5^AX»JWM#^l$gP5 1 7-x<^;»t^:USl«l 
3'-K6 2 3, ADlx-:$'AX»Jflln-H6 2 4, Jtl/ 
AtB:^K^^A6 0 2, 6 0 4 $^n^n^Myfc:/D-iz 
!y1?-»WAX4 1 2v v'X7"AM^AX4 1 B^OUm 
ffl:^jm-^6 2 5v 6 2 6tLTtii;^^tl^o 

[0 04 4] Ata:^}H7'f/\*6 0 la, vXxi^AXl 
1 3i}-^^:fa±yD-/-^7si i i-\co7i^-feX7&t^D?t^i 
-^t, >/X'rA7KVXAX4 1 73)>^>c^)Affl^J7H^' 
X$:/□ir:vi^7Kl/XAX4 1 lt::W^»-r-5o X. A 

w a^^jH^-YAe 0 2K, 'fuizyvmmn:^4 1 2tc, 
ynir^^'ij'Axi 1 loitmx^^^nftmmn^iiin^ 

6 2 5=£a*1--£>c AtB:^3l^7'f A6 0 3\t. 
□iryitAX 1 1 iT^^e-xXf^AAX 1 1 3'v<D7i:7ir 
X;&t^Cfc«'&[::, :/Pir:yi^-7HUXAX4 1 1:(;^6 
(OXatiT H l/X^->X5^A7 H VXAX 4 17 lCtH:ft 
f^. X. Affl*H^-1^A6 0 4lj:. '>XxAS«®AX 
4 1 SIC, v'XrAAX 1 1 3C9{HiT^J6^n;tSOII 
ffl:tifi^6 2 6Srta:^r^o 

[0 04 5] i:l/i7^Iij»6 1 5(^, 'fU±y1)-T]iU 
30 XAX4 1 1 i:^/XxA7Hl^XAX4 1 7?&^&7Hl/ 
Xii^Xil^n. ;^^UAX1 1 2-^(07J^-irX3&J*D& 
l.iTn:&^-;^^3J?LT>^^U7HL^XAX4 

i4tcm*T^o ^^nmmmn^^m6i^\t. 

^;>t^U*J1Bn-H6 2 3^;>^^UAX1 1 2(r>^iStX 
5^ * 6 nt >C q& U ffij^^t-^ IC^Sl LT ^ ^ U ffil ffli/N*X 4 

1 5lctli;^)f^c 7'-^'AXfflfflH&^^^gB6 1 7^)3 

-Y^wm^thxmtii^s xn-^[aP56 14^^^;^ 

T^5'-*'AX$iJffilrJ-H6 2 4^. T-rJ'AXX-fty 
40 94 0 2t3*f-r'&X-3'AX^Jffilff-^4 2 OtCSftLT 

[0 0 4 6] W±Pj£tfcHSi^^^an>bD-?l 0 
3F*iIcc>AX • ;>^^'J}^]K=i>hD-7 4 0 U^3Sc^A 

[0 0 4 7] ±aiLtH^!SgSi!Sn>hn- 

7 1 0 3^(0^%^-^. ^^\Z^\^X(0-^m^\t:^ 
9 -SI 9^&ffiUTg¥JST^c 

[0 04 8] m^\Z\t. AX • pt^Ua)R3>SD-^ 
50 4 0 iTS^e^x-rS'AXX'f 75^4 0 2^ta:^$n^5^- 
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0Txn-K$nfcAai^3K7-fy'^5 0 7, 5 0 8. 5 
0 9c^>X^-3^;i/fi^5 lis 5 12. 5 13. 
ilVi7^'5 0 4, 5 0 5, 5 0 60t:l/^J7 hM^5 1 

4, 5 15, 5 1 e t(omWsO-m^7^hx^^^. mm 

fp, m±B(0^7.i^ (master) . Slave), U 

-l^/y-ih (Read/Wrete) (Dfifflft. T^^-^^^EiS 

11-51 6tc^j«:T^«^«^iS«tbfcc »±mo)m 
*aet3?DT-CNT*?5='-5'A;^*!fi9Ifi'^4 2 07?fe 
5o ;:c^x-^A7.Wffl)M^ (DT-CNT) 4 2 OH 

^>T^\^JViKm (I del) Tf^:. DT-CNT4 2 0H 

0 ("0 0 0") Tfe^o 

[0 0 4 9] '^n^nox:?:-:/;P^i^ (DIR-P. 
DIR-M, DIR-S) 5 11, 5 12, 5 13ft, 
Affi:^F^<A5 0 7, 5 0 8. 5 0 9 O^n^etlt'^X 

^ (SEL-P) 5 1 4ft, ^p-i^^S 0 4;0^p^^UA- 
XI 1 2m^T&^t^t^ "0" , i^XxAAXl 1 3 
^!l<&S^1-^t^ "1" TS^c X, irl^iJ^hm^ (S 
EL-M) 5 1 5ft, •kl/^rJ'S 0 5^^:/Dir>;^1J*AX 

1 1 lfiJ?£ffiiRt-5.i:^ "0" , v'XrAAXl 1 3ffiJ 
^£®^T^i:^ "1" Etc. -feV^hft^ (S 

EL-S) 5 16ft, s 0 ef)^'fv±y^;^:k 

1 1 Hffl&aSil-St^ "0" , ;<^»JAX1 1 2#J& 

y^4 0 20xn-^^5 1 0f;:A:ft$n5DT-CN 30 
T4 2 0^Ci:0, x-i^^tXX-ryf^4 0 2[^60irl^i? 
^'504-506, Aa:^H^'1' 0 7-5 0 9 05^ 

ffli^-?-n-?niifTT#, HffloA'xosffiT^i^iwwpi 

[0 0 5 0] 'A\Z. *%BJtC:fettS=^3Sa»n>hP 

-^1 0 3(DBif^<&ia4<^>H^tSSl^n>ha-^i o 
[0 0 5 1] ;ine»c?>0;z^5v:»T, HI, ia4in-<o 

??F-^ftR-tti&S*LTl'^§. 19 10, 1911ft-€- ^ 

n-enffe<DxXxAA'xss^x;ux i o 5 tcMjSf ^ 

DMAVX^' I/OxAMX. Xl/-yi/Ox;UX 
$:^-r. g]l Q^tJ-r, TirJUy-J^^ (ACK) 1 9 
0 2ft:7^air-;-9'l 0 l-^c?)j6§fg-^T$>0. iJ-Kt^ 

■To 

[0 0 5 2] Pt7 7Hl/XXhn-:/W^ (RAS) 1 
9 0 3, *^A7h'l/XXhD-::/^i# (CAS) 19 

0 4, ^-r h'i^--:f)vmn (we) 1 9 0 sft^n-e 
n;<<>^^u 1 0 4(Z)^^ijfEfflnx4 i 5icjge)n 5^? 



wm^A - 2 2 7 5 5 7 

^i-^ (AD-MPX) t^^X-;>t^'Jgi^:3>hp-v 
4 0 l^rteSffi^TfeD. *fl^;!?VW(^i:tn^77h* 
l/'XS, n-oi^;^^A7HL-X£ti3;^jt^bcDTS 
^« >'X-TAnx^^^>H<i-^ (S-GNT) 1906 
ft, vXT-AyN^XftSKxA'-fXl 0 5T*D. DMA^ 
X^'lC?a:Cl5^I/0x;HXl 9 10tC->XxAAX 
1 1 3 $ffiffitfiJ&^;3L. DMAVX^IC;^^C(h^Pl 
lEtcr^feOTS^, 7HVX/x-^^XbP-:/ff^ 
(S-STB) 1907 fti^XT^AA^X VX^'iOtaj^rr 
^t)©T> DMA7i^-feX£0t^ftDMA'7X5^I/O 
T^AWXl 9 1 0*tai*U, yD-b:y1^-I/07^-fe:X 
a)t^ft, AX ■ >^^USj^n>hD-^4 0 id^tB:^ 
U U-H^ft7h*l^XO. ^-f h^ft7Hl/Xtx- 

XW-r/iS^ft-^ (S-ACK) 1 9 0 8ft, xXt-A 
AXXl— r^COrt^lr^t^T^D. DMAT^irXCONr 
ft. AX • ;A^U«)Sn>hD-^4 0 l?)iffl:^3U >^ 
Dir^/ii-vX'TAAX I/07^7irXOB?rftXI/-:/I 
/Or/WXl 9 1 Iti^ihl^T^o U-H^ftT^-^co 
?t«t, ^-f h^ftx-3'£05tDi^<^^^ro S-GN 
T 1 9 0 6, S-STB 1 9 0 7, S-ACK190 
8, Sr^U-K/^-r hcD3J^^1-B# (S-REA 
D) 1 9 0 9 tfti/XxAM^AX 4 1 8 ICjg^Bn^W 
mmtiiS'^ 6 2 6 frCRt*^. ->X-rAAX7 H l^X (S 
-ADD) ft5/X7^A7HVXAX4 1 7tCSie>n^. 

£^XxAAXU-H/^'1' (S-REA 
D) CH) <^)i^U-t^^^t-. 

[0 0 5 3] 01 6ftnX;*^U^i!%P>bD-^4 0 

h^. X, SI o-iai 5ft0i efcsL&fisgsisco 

AAX7^;wxu-H, :^nir^yy-v'XxAAXx;w 
x^^h. DMAU-F, DMA^-f 

"O" W;i^m^<071^'-h£3^U S-READ190 

9 0 "H" , "L" ft^-n-E^n^^M/W. D-^tfJ;^ 
t-SS5feT35^, X. g#«<7)±§PlrfB«Sn:fe:A-ft 

[0 0 5 4] sietcfcv^T. mi 2\zMJt>t^y'u± 

i;ife^XxAAXx>^^^X • U-FcOXxy:/S 2 7? 

ft, vXT-AAxxu-y(^T-^?s^^-&?5^fTt>n 
01 stc^jS-r^r/D^y-y-vXrAAXxA-fx 

^-f h(Z)X7**yys 3Tft, ^•l' hlS^^-feT^tfrt^n 
Ell 4(C^J^E:1-'5DMAU-Kc^>X7"-;yS IT 
ft, S'STB^{iW%ti^fTtDn. S-STB£§^tfc 
i:€©U-K/^-f hW^lC=S£:?T;*cc;5XT'7:^S2'\ 
cD]1^5fe;^?^^-5o X, DMAU-Kcoxtv^S 8. 
DMA^-f hcOS 5Tft, DMAVX^i7)S-STB0[) 
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[0 0 5 5] m9'^Mie\z^r^m^-^n^^&<Di^'i 

[0 0 5 6] T/'ib'fe. (BMCC) W'^Ts^^'E^Jt^m 

n>hD-54 0 lidmtjr^^it^. X (I/O) \t 

DUA^X^ I /OxAWX 1 9 10. X]t:/a^y'^ 

I /oy'n^x 19 11 ^^ti'en^r. 

2C0^ty5^|HlSS5 0 1. 5 0 2, 5 0 3ttX^;/>?h'J;9 
7Uy:/7tl-;yiC^I9«^$n. a 17, S18(C^ 

iJ'-hM^ (START) 1 9 0 layn-ir^y-tMCOffl 

4 1 4tjSI6>n^P<^UTKI/X^£^-r. X> P-Dat 
a, M-dala, S -data}^-en-?nynir-/itr-^A* 
;^4 13> ;^^Ux-:$^/^X4 1 6. ->X'rAx'-:5'/^' 
7s4l 9\zm^nfty'-i^^. mto sic. P-Laic 
h, M-Latch, S - Latchli^n^tl^ 5 0 1 > 

5 0 2, 5 0 3 fC^*y5^$tlfc7^-3^<&^Tc 

[0 0 5 8] 01 3T^Lfc:?^Dt:j/itv'7>T'A/N'X5^ 
hcpx-r^y^s 3Tti, S-ACK71J— h 

X';/:/S2-r, S-ACKT1?--h^-^{CctO'?x-f h 
ih^2-^'i^)VX^X^^^o 014(1^1/^^:01^ 
AU-H(OX-r'y::^S irs-STB7f— h^'&tC<J: 5i? 
hti^ 1-^-0^)1. Xx^;^yS 3-rS-STB^ 

[0 0 5 9] aiST, DMA^-f hc^)XT-^>:/S IT 
^3:. •^HiOS-STBTIf-h^-^ICcfc.SC^x-f hJ&n 

[0 0 6 0] £Jl±. P5EUT^fc@9-!ai SfcSUfc 

::5j£T, 04. 05. |gI6(Z)Ax^^ys^s^>^•D- 

74 0 1, x-^^/1XX-f -;^4 0 2^»lf^;^1t^i:t 4^ 
[0 0 6 1] 0 7iC^L':tC3^gSSl!^3>hD-7 7 0 

[0 0 6 2] X. ^imvrzm4:Kir<D^m\z^^^x\t. 
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